Few of the infiltration models in current use are suitable for the situation in which the rainfall intensity is initially less than the infiltration capacity of the soil. In this paper a simple two-stage model is developed for infiltration under a constant intensity rainfall into a homogeneous soil with uniform initial moisture content. The first stage predicts the volume of infiltration to the moment at which surface ponding begins. The second stage, which is the Green-Ampt model modified for the infiltration prior to surface saturation, describes the subsequent infiltration behavior. A method for estimating the mean suction of the wetting front is given. Comparison of the model predictions with experimental data and numerical solutions of the Richards equation for several soil types shows excellent agreement.
, although this percentage varies widely for individual storms. Yet despite the importance of infiltration most models of the infiltration process have serious deficiencies in their representation of infiltration from rainfall.
For many rainfall events there is an initial period during which all the rainfall infiltrates into the soil. During this time, as water infiltrates, the capacity of the soil to absorb water decreases until it becomes less than the rainfall intensity. At this point, water begins to accumulate on the soil surface, and runoff can begin. To properly represent a runoff event, the hydrologist must be able to predict this time and also the subsequent decline in infiltration capacity. 
EXISTING INFILTRATION MODELS
There are several models commonly used to simulate infiltration.
The best known are the empirical equations of Kostiakov and Horton [Childs, 1969] A relationship similar to (6) was proposed for the intake volume to surface saturation by Rubin and Steinhardt [1964] for a soil with a well-defined 'bubbling pressure.' In their case, S, was taken to be equal to the bubbling pres- Capillary suction at the wetting fro•t. Because we are interested in the moving front, we propose that the average suction at the wetting front be determined from the $ versus K rela-tionship for the soil. At the trailing edge of the front, S is close to the saturated value (0). For the remainder of the front, S is much greater than the saturated value. The parameter can be approximated by integrating across the front over the range of moisture content instead of over depth. Before a rainfall event the moisture content is frequently low, and, if it is, the conductivity is very low (Figures 3  and 4) . Assuming that the conductivity for is negligible (for this purpose), one can integrate as follows over the full range of moisture con- used in the study are given in Table 2 . Examples of the data generated by numerical solution of (2) A further test of (6) is possible by using the experimental data of Rubin and Steinhardt [1964] for rainfall infiltration into columns of air dry Rehovot sand. Because the actual moment of surface saturation (assumed in this study to be the moment when the capillary suction at the surface just becomes 0) is difficult to determine, Rubin and Steinhardt noted three stages: visible retardation of rainfall just apparent (stage A), one third of surface just covered by water (stage P), and surface just completely covered (stage C). They reasoned that surface saturation should occur somewhere between stages A and P, and their experimental points for these stages are shown in Figure 8 .
From their published data for Rehovot sand the following properties were noted: the porosity is 0.387 (volume/volume), the saturated conductivity is 47.9 cm/hr, the initial moisture content (air dry) was taken to be 0.025 (volume/ volume), and the average capillary suction was computed to be 16. 
